Abstract. In this paper, an experimental method has been proposed to determine the Discrete Cosine Transformation how to work on the JPEG image compression and compare the computational complexity on different forms of DCT, which include common 2D-DCT, fast 2D-DCT (FFDCT and DFDCT) and matrix DCT method.
Introduction
DCT is the most common image compression technique applied in different standard compression algorithms such as Motion Pictures Expert Group (MPEG) standard and H.261, H.264 [20] . DCT was defined by [2] , which can be computed by the discrete Fourier transform (DFT) adopt fast Fourier transform (FFT) algorithm [1] . And the DCT is used to transform a signal from time or spatial domain to the frequency domain. In digital image compression, the DCT is converting an image pixel pattern into a set of spatial frequency values, which attempts to reduce the correlation between images data.
In order to understand the performance of DCT in depth, some basic measurements will be adopted to measure the discrete cosine transform (DCT). Such as compression efficiency, Complexity, and distortion measurement (DCT is a lossy algorithm). I will adopts four measurements. The entropy of image, Root-Mean-Square Error, and compression ratio are chosen to measure the property of DCT. The computational complexity and operation runtime are used to compare the difference DCT method. Matlab simulation experiment will help us to understand how the JPEG and DCT working and what the difference between each DCT method. The experiment chooses gray scale image, which using luminance level to represent each pixel [3] . And two still image formats were chosen, one is bmp format which used mainly for simple uncompressed images, and the other is tiff format which support a variety of image compression standards [4] .The experimental result as follows:
Experiment
The first experiment is picked the JPEG method to compress lena image (see JPEG_Mask.m). So we could get the transformed image, reconstructed image and the redundancy image which obtained by using original image minus reconstructed image.
From Figure 1 , under the human eyes obviation, there is no difference between original image and reconstructed image. And the redundancy image clearly shows that some image information was compressed by DCT operation.
The experiment two is Adopt the JPEG methods to compress lena image. Table 2 
Conclusion
In this paper, we adopts information theory measurements to investigate the performance of DCT. It can be found the optimum block size of DCT is 8*8 or 16*16, which through comparing RootMean-Square Error (Erms) of different block size of image. Furthermore, after comparing the entropy reduction of different image, we can prove that DCT could reduce the image information and it cannot gain perfect quality of reconstructed image after losing certain frequencies. The bigger value of compression ratio can be get after adopt DCT, that is, the DCT provides perfect compression effect. And then, by compare compression ratio to its Erms, the higher quality of reconstructed image results in lower compression ratio. As the DCT is more efficient and practical in image compression procession, JPEG and MPEG standards are select it.
